Canonical and non-canonical Wnts differentially affect the development potential of primary isolate of human bone marrow mesenchymal stem cells.
This study examines the role of Wnt signaling events in regulating the differential potential of mesenchymal stem cells (MSCs) from adult bone marrow (BM). Immunohistochemical analysis of BM revealed co-localization of Wnt5a protein, a non-canonical Wnt, with CD45(+) cells and CD45(-) STRO-1(+) cells, while Wnt3a expression, a canonical Wnt, was associated with the underlying stroma matrix, suggesting that Wnts may regulate MSCs in their niche in BM. To elucidate the role of Wnts in MSC development, adult human BM-derived mononuclear cells were maintained as suspension cultures to recapitulate the marrow cellular environment, in serum-free, with the addition of Wnt3a and Wnt5a protein. Results showed that Wnt3a increased cell numbers and expanded the pool of MSCs capable of colony forming unit -- fibroblast (CFU-F) and CFU -- osteoblast (O), while Wnt5a maintained cell numbers and CFU-F and CFU-O numbers. However, when cells were cultured directly onto tissue culture plastic, Wnt5a increased the number of CFU-O relative to control conditions. These findings suggest the potential dual role of Wnt5a in the maintenance of MSCs in BM and enhancing osteogenesis ex vivo. Our work provides evidence that Wnts can function as mesenchymal regulatory factors by providing instructive cues for the recruitment, maintenance, and differentiation of MSCs.